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N. Lyle*, K. Dewbury†, B. MarshallDepartment of Radiology, Southampton General Hospital, Tremona Road, Southampton SO16 6YD, UKIntroduction
Many imaging techniques are available to evaluate
the airway, of which cross-sectional techniques are
the most useful. Ultrasound is not traditionally
regarded as a first-line investigation in the imaging
of tracheal lesions, and there is very little in the
literature about its use in this setting. We present
two cases in which ultrasound made a helpful and
non-invasive contribution to imaging.Case 1
The first case was a 74-year-old man, an ex-smoker
with a history of laryngeal carcinoma, excision and
subsequent radiotherapy 7 years previously. He re-
presented to his general practitioner with increas-
ing breathlessness; a chest radiograph showed asym-
metry in the right paratracheal area and possible soft
tissue distortion of the trachea (Fig. 1a). This
prompted his referral to the outpatients clinic. He
was initially investigated with CT, which demon-
strated a soft tissuemasswithin the trachea (Fig. 1b).
The origin of the mass was unclear and an ultrasound
was suggested to investigate the thyroid gland.
His symptoms progressed, and by the time he
presented for ultrasound he had developed inter-
mittent stridor. Neck ultrasound showed the thyr-
oid gland to be slightly enlarged but with a normal
homogeneous texture and no mass effect on the
trachea. The ultrasound, however, also demon-
strated a large intrinsic tracheal tumour occupying
more than 90% of the tracheal lumen. The relative
absence of air within the trachea in this case meant1477-6804/$ - see front matter q 2004 The Royal College of Radiolo
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keith.dewbury@suht.swest.nhs.uk (K. Dewbury).that the tumour could be clearly visualized with the
high frequency linear probe (Fig. 1c,d). These
findings were confirmed on bronchoscopy (Fig. 1e)
and biopsies showed squamous cell carcinoma. He
underwent successful laser treatment and was able
to return to his normal active lifestyle.Case 2
The second case was a boy aged 3 years who
presented with stridor and a history of a hoarse
voice. Laryngoscopy at this time identified an
infected supraglottic laryngeal cyst, which was
drained and treated with antibiotics. He initially
improved following surgery but then re-presented
with coryzal symptoms and increasing respiratory
distress. CT under general anaesthetic showed a
small 1!1!0.3 cm cyst in the supraglottic area
(Fig. 2a). The cyst could not be identified at
surgery, and therefore follow-up ultrasound was
performed to avoid further general anaesthetic.
Excellent views of the neck were obtained with a
high frequency linear ultrasound probe, and the
vocal cords were clearly demonstrated. An oval cyst
measuring 9.3 mm!7 mm!11 mm was identified
adjacent to the right vocal cord (Fig. 2b,c). There
were no internal echoes to suggest infected fluid
within the cyst, but there was slight distortion of
the right vocal cord. Here ultrasound provided a
helpful, non-invasive approach to following up.
Repeat ultrasound examinations were arranged
monthly to monitor the growth of the cyst before
repeat surgery.Discussion
The radiological evaluation of the trachea usually
involves plain films and CT. Airway fluoroscopy,Clinical Radiology Extra (2005) 60, 1–4gists. Published by Elsevier Ltd. All rights reserved.
Figure 1. (a) Chest radiograph of a 74-year-old man demonstrating a soft tissue mass projected over the trachea on the
right. (b) CT of the neck showing a frond-like excrescence on the right lateral wall of the trachea. The origin of this mass
is not clearly demonstrated. (c) Ultrasound of the neck with an extended view showing an enlarged but homogeneous
thyroid but with no tracheal compression. (d) Ultrasound of the neck showing a tracheal tumour occupying the majority
of the tracheal lumen. (e) Bronchoscopic picture of the tracheal tumour before biopsy.
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Figure 1 (continued)
Ultrasound imaging of tracheal lesions 3barium studies of the oesophagus, conventional
tomography and MRI may also play a role.1 As the
first case shows, a plain chest radiograph is a useful
imaging tool in the initial screening of patients for
tracheal pathology, although it is relatively
insensitive.
CT is the technique of choice for imaging
tracheal lesions. With multislice CT, thin sections
can be obtained which allow multiplanar recon-
structions and virtual bronchoscopy.2 MRI can help
in the assessment of tracheal lesions, but its role is
limited at present because of spatial resolution.
Ultrasound imaging is not generally thought to be
an effective method of investigating the trachea
because sound reverberation means that only the
anterior wall of the trachea can be visualized.
However, ultrasound has the advantage of produ-
cing detailed images of superficial structures with a
high frequency linear probe. It is also non-invasive,
portable and allows real-time imaging.
The use of ultrasound in the assessment of fetalFigure 2 (a) CT of the neck of a 3-year-old boy with
endotracheal tube in place. A low attenuation collection
is demonstrated (arrow) in the right side of the larynx at
the level of the vocal cords. (b) and (c) Ultrasound of the
neck at the level of the larynx demonstrates the strap
muscles (1), thyroid cartilage (2), intrinsic laryngeal
muscles (3), vocal chords (4) and paraglottic fat (5). The
right supraglottic cyst is clearly shown on transverse and
longitudinal sections (distance markers) and the distor-
tion of the right vocal cord is demonstrated.
N. Lyle et al.4tracheal pathology has been described, but only
one study has reported its use in adults, to evaluate
anterior tracheal wall thickness in 20 normal
volunteers and 6 patients with tracheal stenosis.3
The authors found that ultrasound could reveal
intrinsic tracheal wall lesions and that the ultra-
sonographic images correlated well with CT
imaging.
The two cases presented illustrate that despite
the theoretical technical limitations of ultrasound,
because the trachea is a superficial structure
detailed visualization of tracheal pathology ispossible with a high frequency linear ultrasound
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